Background: Allergic and non-allergic rhinitis ranks among the common occupational health problems. However, data on the incidence of occupational rhinitis are lacking, since comprehensive studies are rare.
INTRODUCTION
"Occupational rhinitis (OR) is an inflammatory disease of the nose which is characterised by intermittent or persistent symptoms (nasal congestion, sneezing, rhinorrhea, itching), and/or variable nasal airflow limitation and/or hypersecretion due to causes and conditions attributable to a particular work environment and not to stimuli encountered outside the workplace" (1) . At present, it belongs to the most common occupational diseases of the airways, and it occurs 2-4 times more often than occupational asthma (OA) (2) , though occupational asthma is more often diagnosed disease than OR. In the last years, there have been published several guidelines and review articles concerning OR (1, (3) (4) (5) . However, the prevalence and incidence of occupational rhinitis has almost never been specifically researched (6) . Studies relating to evaluations of the aetiology and risk of the occurrence of occupational rhinitis are relatively rare (7, 8) . Case-based or epidemiological studies from the same workplace have been predominately published (9) (10) (11) (12) (13) (14) . For these reasons it is relatively complicated to obtain an overall view of the epidemiology of occupational rhinitis.
Despite the fact that rhinitis is a common occupational health problem it is rarely acknowledged as an occupational disease in Slovakia. One reason is the insufficient diagnostics in view of the absence of standard diagnostic methods in several countries.
OR is not only domain of occupational medicine but is also related to several branches of medicine. Financial compensation depends on the decision of social insurance authorities. Furthermore, the diagnostics of the disease as well as the decision of the insurer is determined by the relevant legislation.
The presented study includes cases of occupational rhinitis in Slovakia with the goal of determining the most endangered professions and the most common causative factors. One component of the study is also an overview of the most commonly used methods for diagnostics of occupational rhinitis.
MATERIALS AND METHODS
The study included patients diagnosed with occupational rhinitis in the Slovak Republic in the years 1990-2011. Patients were identified by review of patients' databases in clinics and ambulances of occupational medicine in all Slovak regions.
In this study we followed age, gender, total number of cases during the monitored period by individual years, occupations, causative factors, and the length of exposure to the agent. In addition, the possible progression of rhinitis to bronchial asthma was also analyzed.
The diagnostic algorithms used in the individual regions of Slovakia were also searched retrospectively. In the majority of patients the suspected occupational allergens were tested using skin tests, examination of specific IgE antibodies was performed or both methods were employed simultaneously. Sensitivity to common inhalation allergens was also tested. Skin tests were performed as "prick" tests or by the intradermal method.
In 12 patients a nasal provocation test (NPT) was performed at the departments of occupational medicine (putting the paper disc impregnated by allergen on nasal mucosa) or directly in the workplace according to the published method (15, 16) .
A condition for reporting an occupational disease was the otorhinolaryngologist-verifed occurrence of rhinitis and the results of an immunoallergological examination and nasal provocation and exposure tests. Another condition was the hygienic survey with verification of presence of agents in the work environment.
Prior to the year 2004, the disease was reported under the item of national law "Other impairment of health", and after 2004 under item 45 -"Allergic diseases of the upper respiratory tracts with hypersensitivity to allergens present in the working environment" (list of Occupational Diseases).
RESULTS
In the years 1990-2011, a total of 70 cases of OR were reported in the Slovak Republic. In the study 66 patients were monitored further, and data on 4 patients were unavailable. The sample consisted of 45 women and 21 men. The average age at the time of reporting the occupational disease was 39 years: 41 years of age in women and 36 years of age in men. In women the number of cases increased with increasing age. By contrast, among men a decline in the number of cases was recorded in the higher age groups.
Throughout the monitored period the number of cases in the individual years was permanently low. However, a moderately rising trend was recorded, particularly in the last years ( Fig. 1) .
OR most often occurred in workers in the food industry (50% of cases) ( Table 1) . From these, most cases were bakers, and then packagers of flour, pastas and pastry chefs (data not shown).
The most frequent aetiological agent was flour, predominately wheat or rye flour either as an isolated allergen or as a mixture of flours together with mill dust (Table 2) . Among other relatively
Sector

Percent of cases (%)
Food industry 50
Textile industry 17
Agriculture 8
Healthcare industry 6
Raw mineral extraction 6
Leather industry 5
Machining 4
Chemical industry 3 The diagnostic methods used, aside from otorhinolaryngological examination, included skin tests, examination of IgE antibodies and in some cases nasal provocation test (NPT), as can be seen in Table 3 . Causality between OR and occupational environment was supported by skin tests (prick or intradermal) in 59% subjects. Confirmation of occupational disease using NPT was less common, as was diagnostics on the basis of only
Aetiological factor Count
Wheat flour 23
Rye flour 16
Other food allergies 5
Mill dust 4 
DISCUSSION
A long-term retrospective study analyzes cases of occupational rhinitis in Slovakia.
More cases were found in women than in men. In women a rising trend was recorded with increasing age, while in men the disease occurred more often at a lower age. These data are in accordance with the findings of Finnish authors (8) .
The total number of reported cases of occupational rhinitis over a relatively long period was low, but with a moderate increase in recent years. This can be associated with the classification of occupational rhinitis and its inclusion in the List of Occupational Diseases of the Slovak Republic after 2003 and with the worldwide new perception of allergic rhinitis (17, 18) .
Most common risk of OR was in the food industry (50% of all cases). In addition to food allergens, the most common aetiological factor was flour. The most commonly affected profession were bakers, as it was confirmed in other study, where bakers constituted up to 83% of cases, and in others occupations like millers and pastry cooks the incidence of the disease was significantly lower (19) . The authors explain this by the fact that in addition to different types of flour, bakers are also exposed to additive fungal amylase (obtained from Aspergillus oryzae). Fungal amylase could be an aetiological agent more often than flour (19) , as was documented in the work of Cullinan et al. (20) and Smith and Lumley (21) . Other aetiological factors which can lead to occupational rhinitis in bakers are moulds and dust mites in grains (2), but these were not included in our study.
After the food industry, the second largest incidence of occupational rhinitis was in the textile industry. The typical aetiological agent was wool together with cotton and synthetic materials. Similar findings were published by Bousova et al., where textile antigens were responsible for up to 16% of rhinitis cases (22) . However, it is very probable that prevalence of clinical rhinitis in textile workers might be considerably higher, because respiratory symptoms occurring after exposure to cotton and synthetic textiles are more based on irritation than on hypersensitivity (23) .
Contrary to our expectations, we found low prevalence of OR in agricultural workers exposed to different plant and animal allergens. Moreover, there was only one case of OR caused by animal dander in our survey compared to 30% of cases from Finland (8) .
Chemical substances were reported as a cause of both allergic and non-allergic irritant rhinitis in our study. Irritant rhinitis was
Diagnostic method
Number of subjects
Skin prick or intradermal tests 39
Specific IgE antibodies 12
NPT by disc method 10 NPT in the workplace 2
Confirmation OR without any objective method 3 Table 3 . Critical diagnostic method diagnosed in subjects with rhinitis symptoms at the workplace but immunologic mechanisms were not determined.
Comparison of prevalence of occupational non-allergic irritant rhinitis among countries is hampered by the fact that it is not recognized as an occupational disease in all countries (27) , as well as by lack of diagnostic standards. Unlike Slovakia, in the Czech Republic non-allergic rhinitis is not recognized as an occupational disease (27) . However, irritant and non-IgE mediated rhinitis is recognized as an occupational disease in many countries worldwide (4). In our study, isocyanates did not play aetiological role in any of study subjects. In our previous study, however, isocyanates were a quite frequent aetiological factor of occupational asthma (24) , reported by other studies as well (25, 26) .
Co-occurrence of bronchial asthma was found in 19% of subjects at the time of occupational rhinitis reporting or in later time period. Such cases were not reported as an independent occupational disease. However, in view of the fact that bronchial asthma is in terms of prognostics the most serious complication of rhinitis (28), the presence or absence of asthma influenced evaluation of compensation of social enforcement. In one study, the prevalence of bronchial asthma among patients with OR was reported 58.4%, in case of high molecular weight agents even 72.2% (7) . This points to a necessity of timely elimination of the patient from the workplace, since rhinitis often precedes bronchial asthma (29) . Furthermore, interruption of exposition lowers the frequency of nasal symptoms and increases the quality of patient's life (30, 31) .
The critical diagnostic method used for confirmation of causative associations of rhinitis with workplaces was in the most cases skin test. In some cases occupational rhinitis was reported on the basis of examination of specific IgE antibodies with both positive and negative skin tests of hypersensitivity to common inhalation allergens. Van Kampen et al. have shown that a high titer of specific IgE antibodies to flour among bakers is a good predictive marker of positive provocation test (32) . In 18% of cases a diagnosis of occupational rhinitis was based on NPT, in 15% of patients a specific nasal test was performed by disc method at department of occupational medicine, and in 3% an exposure test at the patient's workplace with the use of anterior active rhinomanometry was performed (15, 16) . Similar, in the study by Bousova et al., a nasal provocation test was the crucial method in the diagnostic algorithm in 20% of patients (22) . The introduction of nasal test into clinical practice in some regions in Slovakia was a significant step forward in the diagnostics of occupational rhinitis. NPT have in many cases greater diagnostic value compared with occupational history and skin tests. It is irreplaceable in cases of non IgE mediated rhinitis, where standard allergological examination methods can be used only for excluding the allergic origin of disease, but not for confirming of its occupational nature. Specific inhalation challenge is considered to be the gold standard for confirming occupational asthma. In contrast, there is no standard procedure to confirm OR (33) . However, assessment of changes in clinical and functional parameters by means of objective and subjective methods during NPT represents the current recommended approach for confirming OR (6) . In Slovakia, unlike in other countries, first NPT indicated for OR diagnosis was performed in 2003. Therefore, it has been the main diagnostic method only in quite small percentage of cases. On the contrary, previous publications from Finnish and Polish NPT -Nasal provocation test authors prove their long-term use of NPT in OR diagnosis (12, (34) (35) (36) . In the Czech Republic, recommended procedures were elaborated in 2001 and also include NPT (27) .
Our study has some limitations. The data were analyzed retrospectively for time period over 20 years. In such a long time span, the general opinions concerning the clinical importance of rhinitis of occupational and non-occupational aetiology rapidly evolved, not only in the Slovak Republic but all over the world (17, 18) . This was reflected in the selection of diagnostic algorithms used during our study period. In the 1990's the diagnosis verification was based only on skin tests, occasionally utilizing positivity of specific IgE. In up to 5% of all cases OR was acknowledged exclusively on the basis of occupational history and hygienic workplace survey. Nowadays in our department, the specific NPT is the most important method in diagnostic algorithm in OR and is commonly used. However, there are no unified standards valid in the whole Slovak Republic. Our study is also limited by a relatively small number of patients due to the under-diagnosing of the illness. It is in a disagreement with the data from the Czech Republic, where in a similar period in the years 1992-2007, 398 cases of occupational rhinitis were reported. In addition, in 152 cases of bronchial asthma and rhinitis were reported simultaneously (37) . However, in the Slovak Republic, when patients were diagnosed with both allergic rhinitis and asthma at the time of presentation, only asthma was reported as occupational disease. This is a potential source of underreporting of allergic rhinitis.
CONCLUSION
Allergic as well as non-allergic rhinitis ranks among the most common occupational health problems. Our study has proven the greatest occurrence of OR in food industry, textile industry and agriculture. Workers in these sectors should be considered as potentially endangered groups requiring preventive intervention. In case of showing rhinitis symptoms it is necessary to search for the occupational aetiology of the disease by the objective diagnostic methods. Since occupational rhinitis mostly precedes occupational asthma, it is necessary to eliminate the patient from the workplace and monitor lung functions.
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